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Background: Local anaesthetic use for post-operative pain control is widely used following
open inguinal hernia repair but this is not without risk. The aim of this study was to com-
pare ilio-inguinal nerve block and wound irrigation in patients undergoing open inguinal
hernia repair under general anaesthetic in a randomised, double blind, placebo controlled
trial.
Methods: Adult patients admitted for unilateral primary open mesh repair of an inguinal
hernia were recruited. The patients received a standard general anaesthetic. Prior to skin
incision, an ilio-inguinal injection was performed by the anaesthetist with either ropivi-
caine or normal saline. Prior to closure of the wound, the wound was irrigated with either
ropivicaine or normal saline. Post-operatively, all patients received fentynal patient con-
trolled analgesia and regular oral analgesia. Pain scores and visual analogue scores were
recorded until discharge. Patients were then contacted by telephone at 24 h, 48 h, 2 weeks
and 4 weeks post-operatively and asked a standard series of questions, mainly related to
post-operative pain.
Results: After 12 patients had been recruited the trial was stopped as 5 of the 8 patients who
received an ilio-inguinal nerve block suffered a neurological complication.
Conclusion: Ilio-inguinal nerve block with ropivicaine should be avoided.
Crown Copyright ª 2007 Published by Elsevier Ltd on behalf of Surgical Associates Ltd. All
rights reserved.1. Introduction requires a general anaesthetic.2 Critics state that laparoscopicInguinal hernia repair is a common surgical procedure. The
major current debates revolve around laparoscopic hernia
repair. The most recent Cochrane review concluded that lap-
aroscopic inguinal hernia repair was associated with less
post-operative and chronic pain, shorter convalescence and
earlier return to work when compared to open repair.1 How-
ever, laparoscopic repair has not gained wide acceptance. It
is more expensive, technically difficult for the inexperienced
surgeon, is associated with rare but potentially more hazard-
ous procedure related complications and unlike open repair,ular Surgery, Royal Hobar
ov.au (S. Walker).
ght ª 2007 Published by Erepair is not suitable for all general surgeons and should be re-
stricted to experts. Two prospective studies have shown that
a longer laparoscopic learning curve exists when compared
to open surgery. Up to 200 laparoscopic procedures are re-
quired to achieve a recurrence rate comparable to open
mesh repair.3 A meta-analysis and large multi centre rando-
mised study have added to these concerns by demonstrating
a higher recurrence rate with laparoscopic repair.4,5
Given these issues, a considerable number of adult ingui-
nal hernia repairs will continue to be performed using the
open technique. There is the opportunity to improve thet Hospital, Liverpool Street, Hobart, Tasmania, Australia. Tel.: þ61
lsevier Ltd on behalf of Surgical Associates Ltd. All rights reserved.
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pain and chronic pain. One way of achieving this may be to
perform the operation under local anaesthetic. Sanjay and
Woodward recently showed that inguinal hernia repair under
local anaesthetic remained unpopular (only 15% of surveyed
surgeons in Wales offered the majority of their patients local
anaesthetic repair) but that local anaesthetic hernia repair
resulted in an increased day-case rate, lesser post-operative
analgesia requirements and fewer micturition problems.6 If
the operation is performed under general anaesthetic, one
method to reduce post-operative pain may be to perform an
ilio-inguinal nerve block. However, this procedure can be
complicated by femoral nerve palsy, colonic or small bowel
puncture and pelvic haematomas,7–14 resulting in delayed
discharge of patients. It also has a failure rate of 20–30%.15
The aim of our study was therefore to assess the role of ilio-
inguinal nerve block in adult patients undergoing primary
inguinal hernia repair.2. Methods
Patients presenting to the Royal Hobart Hospital for open sur-
gery to an inguinal hernia were approached for inclusion in
the study. No patient refused entry. Informed consent was
obtained and the study was approved by the local ethics and
research committees. The trial was registered at http://
clinicaltrials.gov.
Inclusion criteria were:
– primary unilateral inguinal hernia;
– aged 18 years or more.
Exclusion criteria were:
– bilateral inguinal hernia repairs to be performed at the
same procedure;
– recurrent inguinal hernia;
– patient unable to give informed consent;
– contraindication to the use of local anaesthetic;
– operation to be performed under local or spinal
anaesthetic;
– contraindication to use of diclofenac, fentanyl or
paracetamol.
Following induction of general anaesthesia, a sealed en-
velope was opened. This envelope was prepared by the phar-
macy department at the Royal Hobart Hospital. The envelope
contained two syringes presented sterile, each containing
a clear liquid. One syringe was labelled ilio-inguinal nerve
block and this was given to the anaesthetist for insertion of
an ‘‘ilio-inguinal nerve block’’ prior to surgical preparation
and draping. The second syringe, labelled wound infiltration
was given to the scrub nurse for wound irrigation by the
surgeon prior to closure of the external oblique aponeurosis.
Patients were divided into the following groups:
Group 1. 20 ml of 0.5% ropivacaine (Naropin, AstraZeneca,
Australia), for ilio-inguinal nerve block and 20 ml
of saline for wound irrigation.Group 2. 20 ml of saline for ilio-inguinal nerve block by anaes-
thetist and 20 ml of ropivacaine 0.5% for wound
irrigation.
Group 3. 20 ml of saline for ilio-inguinal nerve block and 20 ml
of saline for wound irrigation.
In this way, anaesthetist, surgeon, patients and all carers
were blinded to the local anaesthetic regime.
All patients had a standard general anaesthetic consisting
of 0.03 mg/kg midazolam IV, 2 mg/kg fentanyl IV, Propofol to
induce anaesthesia, laryngeal mask for airway control and
maintenance with oxygen/air and sevoflurane. Dexametha-
sone 8 mg IV was used for prophylaxis of post-operative
nausea and vomiting; 100 mg PR diclofenac and 1 g IV parace-
tamol were given intraoperatively.
The technique for the ilio-inguinal nerve block was left to
the discretion of the anaesthetist but as a guideline they
were asked to use a puncture site 1 cm medial to anterior su-
perior iliac spine and a fascial click should be detected before
injection of local anaesthetic, i.e. just below external oblique.
All patients were prescribed a fentanyl PCA for 2 h post-op-
eratively (1000 mg in 50 ml normal saline with a bolus dose of
25 mg set for every 3 min with no background rate). If the pa-
tient was unable to press the PCA button, nursing staff did
this until the patientwas able to do so. Using the PCAmachine
we were able to record the number of PCA requests and the
total PCA fentanyl delivered.2.1. Post-operative outcome measures
On an hourly basis until discharge, patients were asked to rate
their pain as none, mild, moderate or severe. They were also
presented with a 10 cm visual analogue scale for post-
operative pain where 0 equalled no pain at all and 10 equalled
extreme pain.
On post-operative days 1, 2, 14 and 28, the patient was tele-
phoned at home and asked to grade their pain on a scale of
none, mild, moderate or severe for:
– on going to bed at night;
– the worst pain they had overnight;
– getting out of bed in the morning;
– the amount of post-operative analgesia required in the
previous 24 h.
Patients were also asked for the time for return to:
– walking without discomfort;
– exercise without discomfort;
– sexual activity;
– work.
All operations were performed by the same consultant sur-
geon or by a surgical registrar under direct supervision of the
consultant surgeon. All patients had a standard prolene mesh
repair.
The primary end points were post-operative analgesia re-
quirements and visual analogue scores. The secondary end
point was a return to normal activities.
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For an 80% chance of detecting a difference in visual analogue
scale (pain) by two points, with a standard deviation of 0.5 and
p < 0.05, it was calculated that 30 patients would be required
in each group.3. Results
See Fig. 1 for the CONSORT diagram and Table 1. The first five
patients enrolled into the studywere randomised to an ilio-in-
guinal nerve block. During the telephone interviewwith these
patients, three volunteered a complication associated with
the ilio-inguinal nerve block. Following this, a meeting was
held with the anaesthetic department and it was agreed that
the dose of the ilio-inguinal nerve block should be reduced
to 0.2 ml/kg to a maximum of 20 ml of 0.5% ropivacaine. De-
spite this, two of the three patients receiving an ilio-inguinal
nerve block, developed a complication. For this reason, it
was felt unethical to continue with the study.4. Discussion
Complications from ilio-inguinal nerve blocks have been well
documented in the medical literature. This paper adds to the
concerns of this analgesic regime, particularly when using
this volume and type of local anaesthetic which produced
an unacceptably high complication rate. This localAssesse
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Fig. 1 – CONSORanaesthetic (ropivicaine) was chosen for its long half-life
and good toxicity profile.16 The manufacturers claim that
in vitro testing indicated that ropivacine was comparable to
bupivicane in blocking sensory fibres and less active in block-
ing motor fibres.17 It could be argued that the dose or volume
used for the ilio-inguinal nerve block used in this study was
excessive but this is a common dose and volume used by
anaesthetists in our region. It may have been possible to per-
form the ilio-inguinal nerve block once the nerve had been
identified during the open dissection. This could potentially
reduce the volume required; however, not all surgeons are
comfortable with this and often leave the block to be per-
formed by the anaesthetist. It may have been possible to use
a smaller volume using ultrasound guided injections.18
All of the ilio-inguinal nerve blocks, apart from the last
case, were performed by experienced consultant anaesthe-
tists and we feel that it is unlikely that the experience of the
anaesthetist was a major factor in this study.
Early in this study, there was a preponderance of patients
having ilio-inguinal nerve blocks. This was related to techni-
cal issues in the production of the sterile packages by the local
pharmacy and their expiry dates. Had the study have contin-
ued to completion, this effect would have disappeared result-
ing in equal numbers in each group. Because of the small
numbers and lack of data for comparison, we have been un-
able to compare the positive effects of local anaesthetic use.
Anecdotally, those patients who had an ilio-inguinal nerve
block had very low pain scores post-operatively.
The question of nerve paralysis was not specifically asked
in the post-operative assessment as we had not anticipatedd for eligibility
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domised
 = 12
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Table 1 – Summary of results from randomised trial
Age Male Operation
side
Anaesthetist Ilio-inguinal
nerve
block (ml)
Wound
infiltration
with local
anaesthetic (ml)
Ilio-inguinal
block and wound
infiltration
with saline
Complications
39 Yes Right Con A 20 0 0 Nil
78 Yes left Con B 20 0 0 Unable to walk until the next
day due to left leg weakness
55 Yes Right Con A 20 0 0 Right leg gave way while
transferring from one car to
another on day of discharge,
suffering minor head injury
50 Yes Left Con A 20 0 0 Nil
67 Yes Left Con A 20 0 0 Usually walks with a walking
frame. Obese. Numbness in
left leg resulted in fall at home
in toilet. Had to call for
neighbour to help get him up
and into bed
46 Yes Left Con C 0 0 Yes Nil
60 Yes Right Con C 0 20 0 Nil
81 Yes Right Con B 0 20 0 Wound infection requiring
surgery
37 Yes Left Con B 20 0 0 Nil
42 Yes Left Con B 0 20 0 Nil
60 Yes Right Con A 20 0 0 Right leg gave way while at
home resulting in fall
47 Yes Right Registrar 17 0 0 Planned as day case but
unable to weight bare on
right leg so admitted overnight.
Trial violation as IV NSAID
given in error
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nerve complications were either volunteered by the patients
at the time of the telephone interview or directly observed as
a result of hospital admission. It is interesting to note that
the femoral nerve palsy was not detected prior to discharge
in four of the five patients who developed this complication.
We conclude that from this stopped trial that ilio-inguinal
nerve blocks with 20 ml of 0.5% ropivicaine should be
abandoned.Financial support
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